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the obvious reason that it is rapid vertical convection of humid air that produces them.
Daily Land Period.—Vertical convection of the atmosphere over land areas reaches its greatest altitudes and thereby produces the heaviest condensation and largest cumulus clouds when the surface is most heated; that is, during afternoons. Hence, the hours of maximum frequency of inland, or continental, thunderstorms are, in most places,
2  to 4 p.m.
Daily Ocean Period.—Because of the great amount of heat rendered latent by evaporation, because of the considerable depth to which the sea is penetrated by solar radiation, and because of the high specific heat of water, the surface temperature of the ocean increases but little during the day, and, because of convection, or the sinking, of any surface water that has appreciably cooled, and the bringing of the warmest water always to the top, it decreases but slightly at night. Indeed, the diurnal temperature range of the ocean surface, usually, is but a small fraction of 1° C., while that of the atmosphere at from 500 to 1000 meters elevation is several fold as great.1 Hence those temperature gradients over the ocean that are favorable to rapid vertical convection are most frequent during the early morning hours, and therefore the maximum of ocean thunderstorms usually occurs between midnight and 4 a.m.
Yearly Land Period.—Just as inland thunderstorms are most frequent during the hottest hours of the day, so, too, and for the same reason, they are, in general, most frequent over the land during the hottest months of the year; or, rather, during those months when the amount of surface heating, and, therefore, the vertical temperature gradient, is a maximum. This will be better understood by reference to the winter and summer temperatures of Fig. 16, determined, as previously explained, by averaging 185 and 231 records, respectively, obtained by sounding balloons sent up from Munich, Strassburg, Trappes, and Uccle, places of about the same latitude and having generally similar climates. It will be seen that the temperature of the air not only is much higher, at all levels, during summer than during winter, but also decreases through the first
3  kilometers much more rapidly.
That this important difference between the temperature gradients of winter and summer is general, and not peculiar to the above localities, is obvious from the fact that during summer the surface of the earth gradually grows warmer, and, therefore, induces correspondingly frequent and vigorous convection; while during winter, it as steadily becomes colder, and, therefore, only occasionally, at the times of temporary warming, induces convections strong enough to form large and well-defined cumulus clouds.
From these several considerations it is evident that:
1 BRAAK, Beitr. Physik Atmosph., 6; 141, Leipzig, 1914.

